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FOREWORD 
Despite rapid industrialisation, Pakistan’s economy is still primarily agricul- 
tural. It is likely to remain so for a long time to come. Like many developing 
countries, the prosperity and well-being of majority of our people is intimately 
intertwined with the development of agriculture on progressively sustained 
basis. 
Having attained considerable success with edible grains, the Government 
of Pakistan have accorded high priority to livestock-particularly buffalo and 
poultry production. Our research and development efforts would now be 
intensified in these areas of Livestock sector. 
Unfortunately buffaloes have been the victim of some prejudices and as 
such remained seriously neglected in the past, Pakistani buffaloes have, how- 
ever, amply demonstrated their utility as triple-purpose (milk, meat and draft) 
animals. The trend of production in Pakistan shows that during 1960-72 there 
was 20% increase in buffalo population as against 14% decrease in cattle popula- 
tion during the same period. 
Buffaloes occupy a unique place in the Agricultural economy of Pakistan. 
The annual value of products contributed by them is greater than the combined 
value of products contributed by cattle, sheep and goats on per head basis. 
Pakistani buffaloes are second to none in the world as producers of milk and 
meat. They are equally good as draft animals-particularly for the rice-fields 
and swampy areas. Superior specimens can equal, if not surpass, the perfor- 
mance of some of the best exotic milch breeds of cattle under local environmen- 
tal conditions. There is wide variation in almost all the characters of economic 
importance, which offers tremendous scope for improvement. It has been esti- 
mated that the annual loss due to higher age at first calving and longer calving 
interval is of the tune of Rs. 9,000 million. A substantial part of this can be re- 
duced within a short time by intensification of research efforts on reproductive 
physiology of the buffalo. The problems of research in buffaloes are many and 
some of them are quite complicated. These can only be solved with the co- 
operative efforts of International experts specializing in various aspects of baffalo 
production and health. The need for the establishment of International Buffalo 
Research Institute (IBRI) on the pattern of IRRI is therefore of paramount 
importance. 
There is adequate justification for the location of the proposed institute in 
Pakistan. Government of Pakistan, would be very willing to host the institute 
and provide all facilities required for its operation at a high level of efficiency 
and excellence. 
MALIK KHUDA BAKHSH, 
Special Assistant to the Prime Minister 
Dated, lslamabad the 18th May, 1974. 
(Agriculture). 
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PROPOSAL 
FOR THE ESTABLlSHMENT OF lNTERNATIONALWFFAL0 
RESEARCH INSTITUTE (IBRI) TN PAKISTAN 
I. INTRODUCTION 
1.1 The Pakistani water buffaloes belong to the genus BuMus bubalis. 
They are river buffaloes and thrive best in irrigated areas, where they have easy 
access to water and plenty of fodder. They are semi-aquatic animals, but, if well 
fed and properly managed, are eslpable of producing satisfactorily in dry areas 
with extremes of climate as well, The earliest record of buffaloes In Pakistan 
ZP on a steattlte seal, which shows a swamp buffalo at a manger. This was 
discovered at Mohenjo~daro and is mow in the Lahere Mus~m. According 
ta Cockrlll (77) this coufd indicate that buffaloes had been domesticz&ed by the 
lndus Valley CivMzation and usetd as drsft animals some 4,500 years ago, 
the jm~5rtamce of th buffalo as a key animal ftar a hun 
he Umjted Nations zom yejers back seareed a “‘Buff&lo Pro/e 
fiinaaced by the ~~~t~~l~$~ F&#C ommittee In support of FA ‘S Fraedom-frem- 
C which are due to qqvaar 
1 
- 
-  
-  
-  
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I .4 Most of the work done on the buffalo in Pakistan is  available only in the 
annual reports of the Directorate of Livestock Farms, Lahore (8). Useful arti- 
c les on var ious aspects of buffalo production in Pakistan have been published by 
Ashfaq and Mason (I), lshaq (IO ) , Q  ureshi (I 3), Sial ( l4), W ahid (17, 18, 19, 20) 
and W ahid and Sarwar (22). W ahid (21) has also recently  completed the first 
draft of a comprehensive monograph on Pakistani Buffaloes with particular 
reference to judicious exploitation of their full potential as triple-purpose animal 
(milk, meat and draft). 
2. POPULATION 
2. I The total population of oxen and buffaloes, as estimated by the Agricul- 
tural Univers ity, Lyallpur (9), in 1965, was 17.77 and 9.87 million head respectively, 
detailed as follows : 
TABLE I 
Population of Oxen and Buffaloes in Pakistan (1965) 
Class of Animals 
No. of Percentage No. of 
Oxen in of buffaloes 
million total in million 
Breeding Bulls  
Milch cows/Buffaloes 
W ork Animals . . . 
Young Stock . . . 
Total 
. . . 0.12 0.67 0.06 
. . . 5.12 28.8 I 6.30 
. . . 8.49 47.79 0.89 
. . . 4.04 22.73 2.62 
____~ -.-. 
. . . 17.77 I00.00 9.87 
Percentage 
of 
total 
63.83 
9.02 
26.54 
I00.00 
SOURCE : Livestock, Poultry and their Products. 
Agricultural Univers ity, Lyallpur (I 966). 
It may be seen from the above that :- 
( i)  the proportion of young stock to total population is  roughly  the same 
in the two species (cattle 23% and buffaloes 26%) ; 
( ii)  there is  definite preference for female buffaloes as milch animals (64% 
as against 29% of cows)  ; 
( iii)  there is  definite preference for cattle as work animals (48% as against 
9% of buffalo bulls, most of which are s laughtered at birth or young 
age) : 
( iv )  the number of breeding bulls per hundred animals is  much less in 
buffaloes than in cattle ( l/l05 in buffaloes as against l/41 in cows). 
- 3 
- 3. TREND OF PRODUCTION 
3.1 The trend of production during the past 25 years has been in favour of 
buffaloes. The farmers are concentrating more on buffaloes than cows, as the 
buffaloes are considered more profitable. The number of buffaloes has increased 
at the expense of cattle. 
3.2 The following table gives the population of livestock (cattle and buffaloes) 
as of the census of 1960 (I I) and 1972 in the various provinces of Pakistan : 
TABLE 2 
Cattle and Buffalo Population of Pakistan in Million (1972) 
- 
Province 
Cattle Buffalo 
1960 I972 y. increase( +) 1960 1972 % increase (+) 
decrease (-) decrease (-) 
over I 960 over 1960 
Punjab . . . 9.54 8.10 (-) 15.1 6.12 7.42 (-+-) 21.2 
Sind . . . 2.93 2.80 (-) 4.5 I .35 I .68 t-t) 24.4 
N.W.F.P. . . . I.44 I .20 (-) 16.7 0.44 0.46 (+I 4.5 
Baluchistan 0.64 0.41 (-) 35.9 0.025 0.023 (-) 8.0 
Total . . . 14.55 12.5 I (-) 14.0 7.935 9.583 (3-J 20.7 
-. .~~ 
SOURCE : Ministry of Food, Agriculture and Rural Development, 
Government of Pakistan. 
3.3 It would be seen that : 
(i) buffaloes are mainly concentrated in the Punjab province (77%) ; 
(ii) the population of buffaloes in Pakistan has increased by 20% during 
the period 1960-1972, while the number of cattle has decreased by 
14% during the same period ; 
(iii) the highest increase has been in the Sind province (24%) followed by 
Punjab (21%) while there has been decrease (8%) in Baluchistan. 
The abnormal increase in Sind has been due to the import of large 
number of buffaloes from the Punjab to Karachi for city milk supply. 
- 
- 
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4. CONCENTRATION 
4. I The buffaloes are found throughout Pakistan, but their population is con- 
centrated in irrigated areas, where plenty of water and fodder are available. 
About 71% ofthe She-buffaloes are concentrated in the following I4 out of 45 
districts of Pakistan (I I). (Cow population in these districts constitutes about 
33% of the total pupulation as would be seen from table 3). 
TABLE 3 
Concentration of she buffaloes in Pakistan 
District 
Number Propor- % of buffa- % of cow 
tion lo popula- population 
cows Buffaloes buffaloes : tion to total to total 
cows population population 
Gujrat 
Sargod ha 
J hang 
Lyallpur 
Sial kot 
Gujranwala 
Sheikhupura 
Lahore 
Sahiwal 
Multan 
. . . 69,746 3,52,042 5.04 : I 6.95 I .66 
. . . I ,67,247 3,I6,386 I .89 : 
. . . I ,86,964 3,22,625 1.72 : 
. . . 82,403 4,57, I62 5.54 : 
. . . 63,064 2,I2,885 3.37 : 
. . . 52,269 2,3 1,937 4.43 : 
. . . 28,006 2,50,552 8.94 : 
. . . so,0 I7 2,00,856 4.01 : 
. . . I ,25,355 4,22,347 3.36 : 
. . . 2,47,522 3,30,485 I .33 : 
. . . 79,597 I ,40,9 I8 I .77 : 
. . . 62, I68 I ,36,927 2.20 : 
. . . 89,268 I ,20,869 1.35 : 
I 6.24 
I 6.37 
I 9.02 
I 4.19 
I 4.87 
I 4.94 
I 3.96 
I 8.33 
I 5.52 
I 2.78 
I 2.70 
I 2.38 
3.98 
4.45 
I .96 
I .50 
I .24 
0.66 
I.19 
2.98 
5.89 
1.89 
I .48 
2.12 
11 
- 
- 
- 
Bahawalnagar 
Larkana 
Nawabshah 
Khairpur 
Total 
. . . 83,171 85,825 1.03 : I I .69 1.98 
- - . . . 70.94 32.98 
---. 
SOURCE : Pakistan Census of Agriculture Volume II (1960) 
Ministry of Agriculture & Works, Government of 
Pakistan, Karachi. 
4.2 The proportion of she buffaloes to cows in the above districts varies 
between 9 : I to I : I - the highest being in the districts of Sheikhupura, 
Lyallpur, Gujrat, Gujranwala, Lahore and Sahiwal and the lowest in the districts 
of Nawabshah, Multan and Khairpur. 
- 
- 
-’ 
- 
- 
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5. WORLD DISTRIBUTION 
5.1 The population of buffaloes in Pakistan as of Census of 1972 was 9.6 million. 
The total population of buffaloes in the world, as estimated by the FAO in 1972, 
was 139.3 million, out of which 136.4 million were in Asia. Pakistan ranks third 
in the total population of buffaloes in Asia. The first two being India (71.6 mil- 
lion) and.China (29.3 million). Thailand is a close fourth to Pakistan with a popula- 
tion of 9.4 million. 
Area Country 
Number Total Number Total 
in Number in Number 
Thousands in Thousands in 
Thousands Thousands 
(F.A.O. 1962) (Estimated at 4% annual 
rate increment, 1972) 
-- 
Europe 
America 
Asia 
Africa 
Oceania 
500 
Trinidad and Tobago 4 
India . . . . . . 51,137 
China . . . . . . 20,940 
Thailand . . . . . . 6,749 
Pakistan * . . . 6,319 
Philippines . . . 3,452 
Indonesia . . . 2,86 I 
Burma . . . . . . I ,049 
Ceylon . . . . . . 812 
Vietnam . . . 754 
Iraq . . . . . . 250 
Malaya . . . . . . 247 
Other countries . . . 2,865 
Egypt . . . . . . 1,212 
Tunisia . . . . . . 570 
. . . ..* I 
World Total 
500 700 700 
4 6 6 
7 1,592 
29,316 
9,449 
8,847 * 
4,833 
4,005 
I ,469 
1,137 
1,059 
350 
346 
107,335 4,Ol I 136,414 
1,697 
1,582 518 2,215 
I 2 2 
-- - _..-_. 
109,322 139,337 . . . . . . 
*The population ofbuffaloes in Pakistan IIS of the census of 1972 was 9.58 mjllion (table 2 refers). 
TABLE 4 
World distribution of buraloes 
6 - 
- 
- 
- 
- 
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6. CONTRIBUTION 
6.1 The following table gives the comparative annual contribution of 
buffaloes, oxen, sheep and goats in Pakistan, as estimated by Agricultural 
University, Lyallpur (9). 
TABLE 5 
Comparative contribution of buffaloes, oxen, sheep and goats 
-- 
Products Buffalo 
I. Milk . . . 
2. Meat . . . 
3. Edible Offal . . . 
4. Head and 
Trotter . ~. 
5. Bone . . . 
6. Gut . . . 
7. Skin/Hide . . . 
8. Hair . . . 
9. Wool . . . 
IO. Urine . . . 
I I. Dung . . . 
Total . . . 
-. 
Contribution in 
Rupees on per 
head basis . . . 
3.3 I3,I50.00 
53,500.oo 
3,680.OO 
3,135.oo 
24670.00 
520.00 
26,943.OO 
47.25 
33 I .20 
882.40 
3,426,659. I8 
347.07 
(Total Value in Thousand Rupees) 
Oxen 
I, l93,360.00 
I49,400.00 
I3,680.00 
8,788.25 
I2,340.00 
936.00 
5 I ,39 I .oo 
85.05 
596. I6 
I ,588.32 
I ,43 I ,228.78 
80.5 I 
Sheep 
199,015.00 
I06,600.00 
I8,640.00 
6,I50.00 
3,370.oo 
4,553 .oo 
20,142.OO 
89,584.OO 
33.00 
88.00 
348,I75.00 
28.0 I 
.~ 
Goat 
I5 I ,062.OO 
I09,590.00 
I9,200.00 
6,300.OO 
3,370.oo 
3,642.OO 
27,024.OO 
I3,230.00 
26.40 
70.40 
333,5 14.80 
34.79 
SOURCE : Livestock, Poultry and their Products, 
Agricultural University, Lyallpur (1966). 
6.2 It would be seen that the annual contribution of buffaloes is :- 
(i) 1.62 times the total combined annual contribution of oxen, sheep and 
goats ; 
(ii) 2.39 times the total annual contribution of oxen ; 
(iii) 2.42 times the total combined annual contribution of oxen, sheep and 
goats on per head basis ; 
(iv) 4.31 times the total annual contribution of oxen on per head basis. 
6.3 In spite of such a great importance of the buffaloes in the agricultural 
economy of Pakistan, they have not so far received the attention they deserved 
for improvement and development. It is stated that the buffaloes freshen at 
higher age, have longer calving interval and are less heat-resistant than the cattle. 
The fact is that there is considerable variation in almost all characters of economic 
importance and as such the buffaloes offer tremendous scope for improvement. 
They have amply demonstrated their value as milk/meat and draft animals, parti- 
cularly in the irrigated areas of Pakistan. In fact both cows and buffaloes have 
a place in the overall agricultural economy of the country, the production of the 
one complementing the production of the other. Wahid (20) compared the per- 
formance of cows and buffaloes and came to the conclusion that the buffaloes 
excelled cows in most of the characters of economic importance. 
7. PROTEIN DEFICIENCY IN PAKISTAN 
7.1 Protein are essential for all biological processes, which sustain life and 
vigour. They are needed to replace worn out tissues, form an integral part of 
hormones and enzymes, which control the basic functions of digestion, respiration 
and reproduction, are essential for the formation of anti-bodies to defend the body 
against infectious diseases. They are indispensable for the normal physical and 
mental growth of children, specialised functions of pregnant, lactating and nursing 
mothers and for recovery from injury or disease. 
1. 
- 
7.2 Protein deficiency leads to serious consequences in the health and working 
efficiency of the population. It increases susceptibility to acute and chronic 
infections, causes compensatory reduction in the capacity for physical activity 
and promotes apathy in adults. These impede the economic productivity and 
development of the country. It has still serious adverse effects on young children. 
It has been estimated that in Pakistan about 25% of the children upto the age of 
5 years die due to mal-nutrition. In most of the survivors physical growth and 
8 
development are impaired. Moreover, there is increasing evidence of associated 
retardation in mental development, learning and behaviour. High intake of car- 
bohydrates gives rise to fermentation, formation of gases and harmful acids, 
which retard digestion of other elements of food. It often causes high blood 
pressure, diabetes, headache and skin diseases. 
7.3 Nutritional survey carried out recently in Pakistan (12) revealed that 
there is an acute shortage of protein-particularly protein of animal origin, in 
the country. Nutritionists recommend an intake of 68.5 gms. of protein per 
capita per day in Pakistan, out of which 50% should be from animal sources. The 
present consumption is about 46 gms. out of which only 8 gms. are from animal 
sources. This is one of the lowest in the world. 
7.4 Protein of animal origin are of high biological value, because they are 
rich in all or most of the essential amino acids, are more palatable and are easily 
digested and assimilated. They are also free from toxic materials. Milk pro- 
tein are considered excellent for brain workers, as they stimulate living cells. 
Milk galactose is not available from any other source. It keeps nerves in proper 
condition. 
7.5 Animal protein are in extremely short supply in Pakistan. Something 
has to be done quickly and at a scale compatible with the magnitude of the task 
involved to avert the impending protein crisis in the country. Intensification 
of efforts on research and development of buffaloes would go a long way in solv- 
ing the problems of under-nutritionlmal-nutrition in Pakistan. 
8. BREEDS AND THElR MAIN CHARACTERISTICS 
8.1 The important breeds of buffaloes in Pakistan are Nili, Ravi and Kundi. 
8.2 The Nili breed is found along the banks of the Sutlej river. The animals 
are of medium size and have deep and low-set frames. The head is long, convex 
in the upper third and depressed between the eyes ; the muzzle is fine and the 
horns are thickly curled. The neck is long, thin and fine. The females have 
the wedge shape body typical of dairy animals ; the udder, teats and milk veins 
are well developed. The tail is thick at the base, gradually tapers towards the 
end and extends below the hocks with a white switch. The normal body colour 
is black, but brown, fawn and grey specimens are not uncommon. They are 
usually wall-eyed and have white markings on forehead, face, muzzle and legs, 
9. RAW BREED 
9.1 This breed originated along the banks of the Ravi river, from which it 
takes its name. It closely resembles the Nili in general appearance and pro- 
duction. The main features distinguishing the Ravi from the Nili are said to be 
FIG. 2. Dehorned Ravi Nili Buffalo. 
FIG. 3. Dehorned Raz;ijNili. Buflulu. 
Livestock Experiment Station, Qadirabad. 
l 
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a  m o r e  mass ive  b o d y , d e e p e r  f rame,  coarse r  a n d  heav ie r  h e a d  with a  convex  
fa c e , wh ich  s lopes  to w a r d  th e  b a s e  o f th e  h o r n s , we l l - deve loped  r ims a r o u n d  
th e  eyes  fo r m i n g  a  d e fin i te dep ress ion  just b e l o w  th e  fo r e h e a d  a n d  th icker  a n d  
fla tte r  h o r n s  wi th a  m o r e  o p e n  curl.  The i r  eyes  a r e  c o m m o n l y  black. 
9 .2  It s e e m s  l ikely th a t th e  Nil i  a n d  Rav i  w e r e  or ig ina l ly  two distinct b r e e d s , 
as  th e y  b e l o n g  to  geograph ica l l y  iso la ted a r e a s . W h e n  m e a n s  o f c o m m u n i c a tio n s  
i m p r o v e d , th e r e  w e r e  f r e q u e n t m o v e m e n ts o f an imals .  Th is  resu l ted  in  c ross ing 
o f th e  two b r e e d s  so  th a t a t p r e s e n t it is very  difficult to  fin d  typ ica l  spec imens  
o f e i ther  b r e e d  in  suff iciently l a rge  n u m b e r s  in  th e  two a r e a s . Fo r  th is  r e a s o n  
th e y  a r e  n o w  genera l l y  c lassi f ied as  Ravi/Nil i .  
9 .3  T h e  a v e r a g e  l ive w e i g h t o f Ravi/Ni l i  b u ffa loes  is 9 9 0 - - 1 ,4 3 0  Ibs. fo r  th e  
fe m a les a n d  l,2 1 0 - - 1 ,5 0 5  Ibs. fo r  th e  m a les. Disqual i f icat ions a r e  : wh i te  mark -  
ings  ex tend ing  a b o v e  th e  hock  a n d  th e  k n e e , a  b lack switch o n  th e  tail, b r o a d  
mass ive  h o r n s , a  fla t n o s e  a n d  ex tens ion  o f th e  whi te  mark ings  ove r  th e  neck  
a n d  th e  b o d y . 
IO . K U N D I B R E E D  
IO .1  This  b r e e d  is fo u n d  a r o u n d  th e  River  l ndus  in  th e  K h a i r p u r  a n d  Hyder -  
a b a d  Divisions. A  l a rge  n u m b e r  o f K u n d i  b u ffa loes  a r e  a lso  k e p t in  a n d  a r o u n d  
Ka rach i  fo r  th e  city m ilk supply .  They  a r e  smal le r  in  s ize th a n  th e  Ravi/Nil i .  
T h e  p r e d o m i n a n t co lou r  is jet b lack, a l t hough  b r o w n  spec imens  a r e  a lso  fo u n d . 
I I. P E R F O R M A N C E  O F  P A K IS T A N I B U F F A L O E S  
M ilk P r o d u c tio n  : 
I I.1  B u ffa lo  m ilk is r ich in  fa t. T h e  a v e r a g e  fa t c o n te n t is a b o u t 7 %  as  aga ins t 
4 %  in  cow’s m ilk. S o m e  b u ffa loes  p r o d u c e  m ilk wi th a  very  h i g h  fa t c o n te n t 
r a n g i n g  f rom 8  to  1 2 % . B u ffa lo  m ilk is i dea l  fo r  m a k i n g  b u tte r  a n d  g h e e  (c lar i -  
fie d  b u tter) .  It is i nva luab le  fo r  p r o d u c i n g  to n e d  m ilk ( r e d u c e d  fa t a n d  h i g h  
p r o te in  c o n te n t) a t l ow cost, if skim m e d  m ilk is ava i lab le  a t r e a s o n a b l e  pr ice.  
Ravi/Ni l i  b u ffa loes  a r e  n o te d  fo r  the i r  h i g h  m ilk p r o d u c tio n . T h e  a v e r a g e  p ro -  
d u c tio n  r a n g e s  b e tween  4 ,4 0 0 - 5 ,9 4 0  Ibs. in  a  lactat ion p e r i o d  o f 3 0 5  days.  S u p e -  
r ior  spec imens  a r e  c a p a b l e  o f p r o d u c i n g  ove r  8 ,8 0 0  lbs. in  a  sim i lar  p e r i o d . 
Il.2  T a b l e  6  o n  n e x t p a g e  g ives th e  m ilk p r o d u c tio n  reco rd  o f I5  to p  b u ffa -  
loes  d u r i n g  the i r  b e s t lactat ion a t L ivestock E x p e r i m e n t S ta tio n , Q a d i r a b a d  (8).  
FIG. 4. RavijNili Buffalo (Light Strain) 
(Pnrmers prefer this type, as it is more economical.) 
IO 
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TABLE 6 
Milk production during best Lactation of RavilNili Buffaloes at Livestock Experiment 
Station, Qadirabad -Punjab ( Pakistan ) 
SI. No. Name and Brand No. Lactation. No. Milk yield of Buffalo in 305 days 
_. ..---.-- .------. ---- 
Wgs-) (Lbs.) 
I. J hag@ I l/2.5 II 2,524 5,554 
2. Majlan 4613.3 III 3,274 7,20 I 
3. Chan .22/2.9 VI 3,284 7,228 
4. Noori 44/3.6 III 4,014 8,83 I 
5. Make 31/3.l IV 3,624 7,973 
6. Mughlani I 12/3.4 III 4,008 8,818 
7. Goman 5914. I IV 3,744 8,236 
8. Shoni 2413.5 II 4,402 9,684 
9. Jowali 12514.4 III 4,320 9,504 
IO. Sohni 4213.5 III 3,65 I 8,033 
I I. Okarai 10414.7 IX 4,440 9,768 
12. Sehmal 10714.7 V 4,27 I 9,397 
13. Make 1412.5 III 3,750 8,25 I 
14. Maloo k 7113.9 VIII 3,793 8,344 
15. Mohni 5514.3 II 4,022 8,850 
Average : 3,808 8,560 
__......._._... -_---.-.. --. 
Il.3 The average production of 8,560 I bs. with a fat-content of 7%, if 
standardised to Friesian cow’s milk with 3.5% fat would, in biological value, come 
to about l&000--17,000 Ibs. Considering that this production was made under 
\ 
- 
. _. - 
/ 
FIG. 5. RaviiNili Buffalo Bull. 
FIG. 6. RavijNiZi Buffalo Bull. 
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rather mediocre conditions of feeding, management and disease control, it com- 
pares very favourably with the production of the best improved exotic breeds 
under tropical conditions. 
Il.4 Kundi breed is mainly confined to Sind province. They are smaller than 
Ravi/Nili and their average production varies between 2,970-4,840 Ibs. in a 
lactation of 305 days. Superior specimens produce 5,940-7,040 Ibs. in the same 
period. 
I I.5 This year (March, 1974) a Ravi/Nili buffalo won the first prize in the Milk- 
ing Competition at the National Horse and Cattle Show, Lahore with a produc- 
tion of 75.5 Ibs. (three times milking in 36 hours) as against 70.0 Ibs. produced by a 
Sahiwal cow during the same time. Pakistani diet is deficient both in calories and 
protein. This deficiency, to a considerable extent, can be made up by improve- 
ment in the level of performance of the buffaloes. 
12. MEAT PRODUCTION 
12.1 Buffaloes are kept primarily for milk production in Pakistan. The males 
and dry buffaloes are used for work in various agricultural operations- 
particularly in the paddy fields and swampy areas. They are normally slaughtered 
when they are uneconomical as draft or milch animals. 
12.2 Buffaloes kept near the principal cities are usually sold for slaughter when 
their milk production declines to 5 Ibs. or less per day. In these areas, the male 
calves born in the colonies are also sold for slaughter when I to 2 months of age. 
Systematic comparative studies on cattle and buffaloes have not yet been made on 
a sufficient number of animals for beef quality, dressing percentage, proportion of 
lean, fat and bone, and so on. Studies made on a limited number of animals, how- 
ever, indicate that, compared with cattle, buffaloes have a higher dressed carcase 
weight, have almost the same proportion of lean, fat and bone, produce beef of 
higher quality when they are specifically raised for beef production and slaughtered 
at I to 2 years of age, have a higher weight at birth, a faster growth rate, can utilise 
more efficiently coarse low quality forage with high crude-fibre content and, 
therefore, can produce beef more economically. Thus, the buffaloes offer consi- 
derable scope for development as beef animals as well. 
12.3 It has been estimated that about I ,400,OOO male buffalo calves either die 
due to starvation or are slaughtered at young age. If about one million calves 
are reared to one year of age, they would have an average weight of 650 Ibs. 
each and at 60% dressed carcase weight would produce 3,90,000,000 Ibs. of carcase 
beef per annum, which means more than 50% increase in total meat production 
and 4.5 times increase in meat production from buffaloes. If 20% of superior beef 
is exported at a price of Rs. 20/- per lb. it will bring an additional foreign exchange 
earning to the tune of 200 million rupees. This seems rather very high and 
probably extremely difficult to achieve, but it is not impossible and the 
- 12 
- difficulties involved are not unsurmountable. It is both a challenge and a 
prospect. If concerted efforts are made, a substantial portion of this most valuable 
resource can be conserved and utilised for increasing supplies of beef both 
for internal consumption and for export to earn the much needed foreign 
exchange. 
12.4 Average live-weight at birth and growth rate in buffalo calves is much 
higher than in local breeds of cattle. The average growth rate in male buffalo 
calves is about I .2 Ibs. per day with a variation of l--2.2 Ibs. per day. Some of the 
male buffalo calves have attained a live-weight of over 800-900 Ibs. at I2 months 
and over 1,200--1,300 Ibs. at 2 years of age. Weight at birth and month-wise 
growth rate of the best ten male and female buffalo calves at Livestock Experiment 
Station, Qadirabad, are given in tables 7 and 8. 
TABLE 7 
Monthly growth rate of best ten male buffalo calves at Livestock Research Station, Qadirabad up to one year 
-__~-. 
SI. Calf 
No. No. 
~~- -. .~ _-.-- 
Weight at Average 
birth in Monthly weight in Ibs. gain per 
Ibs. 
I 2 i 4 5 
I. 5414.8 
2. 3p.3 
3. 5 I /4.8 
4. 6 I/4+9 
5. 63/4.9 
6. 29/3.9 
7. 6414.0 
8. 4813.0 
9. 4213 .O 
IO. 3613. I 
~~.~- _._. - ~~~ - -~ 
Average (I bs.) 
Average gain 
per day (Ibs.) 
.- 
88 I68 230 
90 I I7 154 
80 103 I I2 
78 128 192 
80 100 I66 
90 129 224 
IO1 148 200 
98 142 I76 
100 182 I90 
102 I64 238 
90.7 - -- 
- I .58 I .67 
380 319 335 
198 246 338 
175 224 274 
241 282 335 
216 264 310 
268 340 383 
248 280 287 
224 218 260 
245 315 368 
290 325 379 
- 
2.01 
- 
I .09 
- 
I .52 
_---~~ - --. -~~ 
6 7 8 9 IO II I2 
___. I~.-- 
483 560 640 694 
382 436 482 535 
307 325 374 434 
399 455 510 573 
406 450 499 694 
468 560 620 701 
314 364 399 436 
296 372 416 444 
410 480 548 570 
412 470 520 596 
- - - - 
2.02 I .98 I .78 2.23 
752 
573 
492 
687 
744 
798 
469 
504 
640 
632 
- 
2.04 
810 900 
591 650 
538 594 
764 846 
830 847 
850 920 
527 609 
560 593 
684 756 
679 691 
- - 
I .80 I.91 
day 
(in Ibs.) 
-~ 
- .-. 
2.20 
I .53 
I .40 
2.13 
2.10 
2.35 
I .39 
I .35 
I .79 
I.61 
- 
1.78 G 
TABLE 8 
Monthly growth rate of best ten male buffalo calves at Livestock Research Station, Qadirabad up to two years 
__~. --.-. ..-~ ~ 
SI. Buff. Weight at 
No. No. birth (Ibs,) 
Monthly weight in Ibs. 
Average 
gain 
per day 
(in Ibs.) 
I3 I4 I5 I6 I7 I8 I9 20 21 22 23 24 
I311 1302 1312 I .67 I. 5414.8 88 
2. 3/1.3 90 
3. 51/4.8 80 
4. 6114.9 78 
5. 6314.9 80 
6. 2913.9 90 
7. 6414.0 101 
8. 48/3.0 98 
9. 4213.0 100 
I 0, 3613. I 102 
947 966 1031 I070 
680 720 771 875 
650 680 700 752 
871 890 954 962 
872 959 984 I050 
958 1018 I 023 I 040 
612 639 618 663 
620 652 684 701 
810 850 857 901 
760 799 832 846 
II05 
920 
834 
I050 
I099 
I066 
719 
714 
926 
902 
II37 121 I 
973 I 022 
900 970 
1071 I099 
1064 I I21 
I097 II58 
734 770 
750 840 
987 IO62 
I022 1057 
1244 1259 
1029 1082 
991 980 
II62 II69 
II55 II76 
II92 1262 
793 791 
842 862 
1041 1086 
II04 1106 
Ill1 II30 II97 I .5 I 
1030 1051 IO84 I .37 
II22 II80 1271 I .63 
II84 1213 I270 I .63 
1290 1295 1340 I .7l 
724 782 915 I.1 I 
908 918 940 I.1 I 
1008 1008 I024 I .37 
II20 II75 II95 . I .49 
Average (I bs.) 90.7 - - - - - - - - - - - - - 
Average gain 
per day (Ibs.) - I .24 1.31 0.93 I .35 I .58 I .33 I.91 0.81 0.73 0. I I 0.82 I .64 1.46 3 
_--. -~~~ ~. 
\ 
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12.5. It may be incidentally pointed out that the above rate of gain was made 
under ordinary conditions of feeding and management. The animals were not 
specifically fed for meat production. It is felt that the selected male buffalo calves, 
if specifically fed on economical, but balanced rations, for meat production, their 
average daily gain in weight is likely to exceed 2.5 Ibs. which would be as good as 
that of the best beef breeds of the temperate zone under tropical conditions. 
13. DRAFT POWER 
13.1 Buffaloes possess higher traction power than the cattle. In cold weather 
they are able to pull heavier loads for longer distances than the bullocks, but in 
hot weather they cannot work as satisfactorily as the cattle during the day time due 
to less efficient heat regulation mechanism. This handicap can be overcome 
to some extent by shifting working hours to early morning and evening and 
by hosing them or allowing them to wallow more frequently during the summer 
months. They are particularly suited to work in paddy fields and swampy areas, 
because of higher traction power and more sure-footedness than the cattle. The 
castrated males are docile and are easily handled. They are somewhat sluggish, 
but often work side by side with the bullocks in the plough, bullock carts, persian 
wheels and oil mills. They possess large feet, strong legs and powerful quarters, 
which enable them to maintain balanced traction and overcome the opposing forces 
of ploughing in hard soil, sticky mud or pulling heavy loads in low-land rice fields. 
14. RELATIVE ECONOMICS OF COWS AND BUFFALOES AS PRODUCERS 
OF LIQUID MILK 
14.1 Only a few studies have been made on the subject in different areas 
of Pakistan viz. Peshawar, Okara and Karachi (22,10,18). Although the results 
were somewhat variable, but the broad conclusions were the same i.e., 
the buffaloes are more profitable as producers of liquid milk on fat- 
content basis than the local cows in and around urban areas. The latest study 
was carried out by Wahid (18) under intensive farming conditions at the 
Landhi Buffalo Colony, Karachi (population about 40,000-the largest congre- 
gation of buffaloes in one place in the world ). It was found that, whereas an 
average buffalo returned a profit of Rs. 480/- per year, an average cow of Red 
Sindhi or That-i breed maintained under similar conditions gave a loss of Rs. 477/- 
per year. Therefore small wonder that there are about 40,000 buffaloes at the 
Landhi Buffalo Colony and hardly 300 to 400 cows. The main conclusions of this 
study were as follows : 
- 14.2 Under intensive dairy farming condition in and around Karachi :- 
- (i) the buffaloes are more profitable than Red Sindhi and Thari cows as 
producers of liquid milk at their present level of production ; 
FIG. 7. Buffalo Bd? and Bullock yolked together in Bullock Curl. 
FIG. 8. Buffaloes wallowing in a pond near Q  Village in the Punjab. 
I 
- 
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( ii)  a herd of cows with an average production of I7 Ibs. per cow/day 
would be as profitable as the buffaloes at their present level of pro- 
duction ; 
( iii)  a herd of cows with an average production of less than I3 I bs. per 
day/cow would be uneconomical ; 
( iv )  a herd of buffaloes with an average production of less than I4 I bs. 
per day/buffalo would be uneconomical ; 
(v )  buffaloes predominate in Karachi because their average production 
per day/buffalo ranges between IS-20 I bs. and 
(v i)  cows (  Red Sindhi and Thari )  are being replaced by buffaloes in Karachi 
as their average production per day/cow is  less than I3 I bs. 
14.3 At present cows are mostly  kept in the suburbs of Karachi in small 
herds under natural conditions. They return profit because there is  little or no 
capital investment, a part of the feeding consists of grazing on natural herbage 
free of cost and family labour is  utilised for managing the herd. 
15. REARING  AND FEEDING 
15.1 The male calves are given little or no attention particularly near the 
towns and c ities, where milk  is  a valuable commercial commodity. Some of them 
are, however, reared in the v illages, but receive much less attention than the 
female calves. They are weaned and s laughtered at an earlier stage. If at al! 
reared they subsist on natural grazing and some fodder. The female calves are 
well fed and looked after. The milch buffaloes and working animals are mostly  
stall fed. In ir r igated areas they feed freely on berseem, lucerne, green wheat, 
barley, maize and sorghum mixed with wheat straw or hay. In addition they are 
given concentrates, which consist mostly  of gram, bran, oil cakes, seeds and gram/ 
r ice husks. Salt lic ks  are invariably provided at the mangers. Some farmers give 
half a k ilogram of a bland oil every week to the high milk  producers as long as 
they remain economically  productive. In the milk  colonies near the principal 
c ities, particularly Karachi, the buffaloes are fed principally on concentrates and 
dry fodder. Green fodder is  expensive and is  given in limited quantities or not 
at all. Dry  fodder consists of hay, wheat straw, chaffed dry maize or sorghum. 
16. MANAGEMENT 
lb.1 Buffaloes are mostly  kept in the open throughout the year. During the 
summer months they are kept under the shade of the trees or are allowed to 
wallow in the ponds, canals  and r ivers. Some progressive farmers, however, 
keep them in enclosures with temporary shelters, cemented floors and mangers 
for concentrate feeding. On  an average they keep 25-50 buffaloes. Possession 
of buffaloes with high milk  production and high fat-content is  a matter of prestige 
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with them. Some of the buffaloes with these farmers have higher performance 
record than the buffaloes kept at Livestock Experiment Station, Qadirabad. Two 
herds of buffaloes (25-30 animals each ) kept in a village near livestock Ex- 
periment Station, Qadirabad, on an average produced 8,800 I bs. of milk per lacta- 
tion, while superior specimens of these herds produced 9,240-9,900 I bs. of milk 
per lactation under rather poor standard of husbandry. One most outstanding 
buffalo of this herd was reported to have produced 70 I bs. of milk in 24 hours 
during the peak period. This is, however, exceptional, but indicates the high 
production potential of rare specimens of Pakistani buffaloes. 
17. BREEDING 
17.1 Breeding operations at present are mainly confined to a few Government 
Farms and certain selected areas in the Punjab and Sind. Bulls produced on 
Government Farms are normally selected on the basis of pedigree and confor- 
mation, and are sold to the farmers at a subsidized price for upgrading the village 
buffaloes. Progeny testing has recently been started at the Government Farm 
at Qadirabad. 
18. ARTIFICIAL INSEMINATION 
18.1 The Punjab Government has prepared a comprehensive A. 1. plan for 
large scale livestock improvement throughout the province at a total estimated 
cost of Rs. 23 million including a foreign exchange component of Rs. 6 million to 
be provided under FAO/UNDP extending over a period of 55 months. The 
salient features of this plan are : 
6) 
(ii) 
(iii) 
(iv) 
Creation of a separate Directorate of A. I. services, whose functions, 
inter-&a, include provision of advisory services on housing, manage- 
ment, feeding, rearing and sexual health control. The Directorate 
started functioning in February 1972 and has thus far inseminated 
40,000 animals ; 
Identification of bulls with superior transmitting abilities and freedom 
from lethals and sub-lethals, in collaboration with the Directorate 
of Livestock Farms ; 
Establishment of a well-equipped/staffed Semen Production Unit 
at Qadirabad to produce, process, preserve and deep freeze semen 
collected from proven sires and its supply to the field ; 
Set up 90 Field Artificial insemination Centres in areas selected for 
intensification of livestock production. They would inseminate 
about one million cows and buffaloes during the present plan period 
and thereafter about half a million animals every year. 
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19. COMPARATIVE PERFORMANCE OF COWS AND BUFFALOES 
19.1 Critical evaluation of overall comparative performance of cows and 
buffaloes under different sets of conditions has not been done in Pakistan. A 
few studies made on the comparative efficiency of milk production by Sahiwal 
cows and Ravi/Nili buffaloes indicate that, on the basis of total energy of milk 
and ability of buffaloes to obtain their requirements of protein and minerals from 
low quality feeds, the buffaloes are superior to Sahiwal cows. 
19.2 The following table summarises the comparative performance of Ravi/ 
Nili buffaloes and milch breeds of cattle kept at the Government Farms. 
TABLE 9 
Comparative Performance of Buffaloes and Cattle 
Character 
Buffaloes 
--__ 
I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
IO. 
I I. 
12. 
13. 
14. 
15. 
Live-weight at birth (I bs.) 
(a) males 
(b) females 
Live-weight at maturity (I bs.) 
(a) males 
(b) females 
Service period (days) 
Lactation period (days) 
Dry period (days) 
Age at puberty (days) 
Live-weight at puberty (I bs.) 
Age at 1st calving (days) 
Live-weight at 1st calving (I bs.) 
Calving interval (days) 
Gestation period (days) 
Growth rate per day 
(4 males 
(b) females 
Fertility (“/,) 
Milk yield per lactation (I bs.) 
Animals producing over 6,000 
I bs. per lactation (%) 
Ravi/Nili 
86 
83 
I ,675 
1,414 
190 
326 
202 
955 
1,032 
1,366 
I ,408 
528 
308 
I.1 
I.1 
83.7 
5,385 
39 
54 47 
51 44 
I ,286 1,162 
810 692 
I31 I34 
279 246 
138 174 
879 858 
606 485 
I ,208 1,166 
732 668 
418 419 
285 284 
0.8 0.6 
0.6 0.5 
82.0 71.8 
3,880 3,329 
I3 5 
cows 
Sahiwal Red Sindhi Thari 
48 
45 
1,210 
691 
254 
266 
273 
930 
547 
1,323 
683 
539 
286 
0.8 
0.5 
80.3 
2,987 
I 
SOURCE : Annual Reports of Directorate of Livestock Farms? Lahore. 
. 
, 
- 
- 
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19.3 It would be seen that the buffaloes have: 
(i) higher live-weight at birth, puberty, first calving and maturity; 
(ii) longer lactation period; 
(iii) higher growth rate; 
(iv) higher milk production (with higher fat-content) and 
(v) higher percentage of high milk producers (over 6,000 Ibs. per lactation) 
than the cows. 
They, however, have : 
(i) higher age at first calving; 
(ii) longer calving interval (except Thari cows); and 
(iii) longer gestation period than the cows. 
These are discussed below: 
20. AGE AT FIRST CALVING 
- 
- 
20.1 On an average, the age at first calving in buffaloes is higher than the cows. 
The general impression is that there is very little variation in this character in buff- 
aloes and little or nothing can be done about it. This is not true. A considerable 
percentage of the buffaloes drop their first calf at about 3-3-l/2 years of age. In 
a study of age at first calving records of 53 selected buffaloes, it was found that the 
age varied between 3642 months with an average of 39.6 months (Appendix I). 
Frequency distribution of these animals is given in Table IO. 
TABLE 10 
Frequency Distribution ofage at first calving of selected buraloes at U.S. Qadirabad 
- 
38-39 
4041 
42 and over 
_-- 
- Overall average : 
No. % 
7 13.2 
I6 30.2 
20 37.7 
IO 18.9 
53 l00.00 
39.6 months 
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20.2 In the villages some selected buffaloes were seen to have dropped their 
first calf when they had just completed two permanent incisors. Normally 
buffaloes complete their two permanent incisors at 30 months and four permanent 
incisors at 42 months of age. The age of these animals varied between 35-38 
months. This shows the scope for improvement. With selective breeding, 
improved feeding and management and better disease control, the age at first 
calving can be reduced to 36 months or even less in selected herds, which would 
be a tremendous advantage. 
21. CALVING INTERVAL 
21.1 The average calving interval at the Government Farm is about I8 months 
in buffaloes. The ideal for an excellent herd is 305 days in milk, 60 days dry and 
a calf each year. The buffaloes are notorious for being shy breeders. This 
prolongs the calving interval and raises the cost of milk production. A number 
of factors are stated to be responsible for this situation. The important ones are 
genetic, climatic, nutritional and managemental. It was, however, found that 
there was considerable variation in this trait. Ashfaq and Masan (I) were able to 
reduce average calving interval from 550 days to 467 days in 5 years time with 
improvement in herd management. The calving interval in selected buffaloes was 
found to be about I I months. Considering that the gestation period in buffaloes is 
about 308 days, this interval appears better than even the ideal, provided such a 
short dry period does not affect the future productivity of the animals. This 
would mainly depend on the plane of nutrition. In any case there appears to 
be considerable scope to exploit the genetic potential of calving interval in 
buffaloes by selective breeding. The following table gives the calving interval in 
I5 selected buffaloes at L.E.S., Qadirabad. 
TABLE 1 1 
-.-- 
Shortest Calving interval in Selected buffaloes 
_---- - __---- ~~._. -__-. 
SD. No. Name and Brand No. Date of calving 
Calving 
Interval 
WY4 
I. Noori 80/3. I 18-7-65 334 
2. Bohri 79/4.9 29-8-65 313 
3. Tahli I2/2.3 19-7-66 331 
4. Phull 50/3.9 3-9-66 330 
5. K-3413 5 15-8-69 326 
6. Morni 4/l.O 25-8-70 339 
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TABLE I I-contd. 
.- 
SI. No. Name and Brand No. Date of Calving 
Calving 
lntervai 
WY9 
7. Dahni I I l/3.4 28- I O-70 335 
8. Morni 16/3.7 7-8-7 I 327 
9. Cahggi 4813.2 6-8-7 I 334 
IO. K-9113.9 19-10-71 332 
I I. Gahggi 5513.2 I 3-9-72 330 
12. K-9 I/3.9 16-9-72 333 
13. Bogri 8/2.9 19-4-73 334 
14. M-9113.9 I l-8-73 329 
- 
- 
15. K-78/4.3 26- 12-73 337 
-- ---~ ..-- ____.. 
Average calving interval (days/months) . . . 330.93 days 
or say I1 months 
22. EFFICIENCY OF FEED UTILISATION 
22.1 Comparative eficiency of feed utilisation in dairy cows and buffaloes has 
been a controversial subject for a long time. The previous studies made were 
rather haphazard and did not cover all aspects of nutrition in the two species 
under carefully planned/executed experiments. 
22.2 Sial(l4) conducted a detailed investigation on the subject under a project 
financed in part by USDA out of PL 480 funds, in two parts. 
- 
PART I 
22.3 Studies were made on dry animals for maintenance needs from roughages 
alone and concentrate alone using restricted as well as ad libitum feeding systems. 
The results of studies on this aspect revealed that : 
(i) buffaloes digested the four important nutrients, viz., dry matter, crude 
protein, ether extract and crude fibre highly significantly better 
than cows on restricted feeding system irrespective of the type of 
feeds i.e., roughage or concentrate used ; 
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(ii) better digestability of buffaloes than cows was minimised under 
the ad lib. feeding system ; 
(iii) intakes of all the nutrients/unit body weight were higher in COWS 
than buffaloes, when fed on ad libitum basis ; 
(iv) crude fibre digestion remained far superior by buffaloes than cows 
on either system of feeding and feeds used. 
PART 2 
22.4 Studies involved the use of lactating animals of the two species. Feeding 
was done in such a way that the roughage i.e. green maize + wheat straw 
provided maintenance needs and the concentrates provided the milk production 
requirements. Four concentrate rations with same nutrient levels, but differ- 
ent sources of protein, were used in 4 x 4 latin square design. They revealed 
highly significant differences in the digestability of all the four nutrients as well as 
milk production/pound of concentrates, fat and solids-not-fat formation in the 
milk in favour of buffaloes than cows. 
22.5 The work done so far indicates that buffaloes (Ravi/Nili) are far superior 
to Sahiwal cows not only in better utilisation of crude fibre alone, but other 
important nutrients (dry matter, crude protein, ether extract) as well. Further 
work is still in progress. 
23. PROBLEMS OF RESEARCH AND DEVELOPMENT 
23.1 Buffaloes have been a seriously neglected species of livestock in the past. 
They have also been victims of some prejudices. The result of all this is not 
difficult to judge. Colossal avoidable loss. 
23.2 Very few people in Pakistan realise that the annual economic loss due to 
two factors alone, viz., higher age at first calving and longer calving interval 
runs into IO figures - Rs. 8,994,952# IO (21). Th is is illustrated in Appendix II. 
23.3 If research efforts are intensified on these items alone and we are success- 
ful in reducing age at first calving and calving interval by even 10% in five years 
time. We would be adding about Rs. l,OO,OOO,OOO to G.N.P. per annum. This 
would more than offset all the expenditure incurred so far on Research and De- 
velopment in Livestock Sector since the creation of Pakistan in 1947. 
23.4 There are a number of other items on which research is essential. If 
these problems are solved even partially the contribution from buffaloes can be 
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substantially increased. The major items of research and development are 
summarised below : 
24. RESEARCH 
- 
- 
(i) Effect of climate, nutrition, management and live-weight on age at 
maturity and first calving ; 
(ii) Relationship between overian function, hormonal level, silent heat, 
foetal mortality and breeding failures ; 
(iii) Relationship between environment, nutrition and calving interval ; 
(iv) Studies on growth rate, beef and veal production ; 
(v) Correlation of milk production with ambient temperature, relative 
humidity and wind velocity ; 
(vi) Heat and disease resistance ; 
(vii) Digestive efficiency vis-a-vis other ruminants ; 
(viii) Nutritional requirements and formulation of balanced economic 
rations for milk and beef production ; 
(ix) Semen quality during different seasons ; 
(x) Objective measurement of draft qualities ; 
(xi) Effect of shade, wallowing, sprinkling and breeze on milk production 
and reproduction ; 
(xii) Economic evaluation. 
25. DEVELOPMENT 
(i) Identification of bulls with superior transmitting abilities and their 
freedom from lethals and sub-lethals by progeny testing and sire- 
daughter mating ; 
(ii) Selection of Key-villages for the concentration of breeding operations 
by artificial insemination ; 
(iii) Compulsory castration of all non-descript bulls in areas, where breed- 
ing operations are proposed to be concentrated ; 
(iv) Rearing of calves from superior animals in the colonies/villages and 
at the Government Farms for subsequent use in artificial insemination 
programme ; 
(v) Demonstration in the Key-villages of improved methods of feeding, 
management and disease control ; 
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(vi) Assisting and advising the farmers in the marketing of live animals 
and their products at remunerative rates so as to provide the neces- 
sary financial incentive to co-operate with the Government ; 
(vii) Periodic checking and assessment of improvement work ; 
(viii) Organisation of annual shows and award of prizes to deserving bree- 
ders to stimulate healthy competition. 
26. NEED FOR ESTABLISHMENT OF INTERNATIONAL BUFFALO 
RESEARCH INSTITUTE ( IBRI ) 
Considering that the buffaloes :- 
(i) are important sources of milk, meat and draft power in more than 
30 countries of the world with an estimated population of about 
I40 million head ; 
(ii) contribute about 5O-6Oo/o of the total milk production with almost 
double the fat content than the cows in Pakistan and perhaps several 
other countries ; 
(iii) produce milk and meat more economically than the indigenous breeds 
of cows in the tropics ; 
(iv) can utilise low quality roughage with high crude fibre content and 
other nutrients of feed more efficiently than the cows ; 
(v) show great variation in most of the characters of economic importance, 
and as such offer tremendous scope for improvement. 
Realising that : 
(i) the buffaloes have been seriously neglected species of livestock in the 
past ; 
(ii) very little research has been done to exploit the available merit- 
particularly of certain promising strains of buffaloes like the Ravi/Nili ; 
(iii) there is acute shortage of animal protein in almost all the developing 
countries ; 
(iv) the buffaloes are well adapted to local environmental conditions and 
are comparatively more resistant to several infectious and parasitic 
diseases ; 
(v) the demand for milk, meat and draft power-particularly in rice- 
growing and swampy areas, would grow with the fast increase 
in population in the coming years in the developing countries 
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the need for the establishment of an International Buffalo Research Insti- 
tute to solve the complex problems of buffalo health and production and 
develop it as an economical triple-purpose animal (milk, meat and draft) for the 
tropics, can be hardly over emphasised. The earlier it is established, the better. 
27. JUSTIFICATION FOR THE LOCATION OF IBRI IN PAKISTAN 
27. I Location of IBRI is very important to ensure the success of the Project. 
It is felt that Pakistan offers almost ideal conditions for the location of the 
Institute. The points which merit consideration in this regard, vis-a-vis 
Pakistan, are discussed below. 
28. POPULATION 
28. I Although Pakistan ranks No. 3 in total buffalo population-the first two 
being India and China, the majority of the population (71%) is concentrated in 
I4 out of 45 districts of Pakistan. In this way the concentration of buffalo popu- 
lation per acre in Pakistan is perhaps the highest in the world (para4.1). 
29. QUALITY OF PAKISTANI BUFFALOES 
- 
- 
29. I Milk Production .-Ravi/Nili buffaloes are about the best milk producers 
in the world. Selected specimens are capable of producing 8,000--10,000 Ibs. 
of milk with 7-lOo/o fat in a lactation period of 305 days. This compares very 
favourably with the performance of the best improved exotic breeds of cows 
under tropical conditions (para I 1. l-l I .5). 
29.2 Meat Production .-The average growth rate in buffaloes varies between 
i-2 Ibs. per day, but better specimens of male calves show a growth rate of 2-2.5 
Ibs. per day. Considering that this growth rate is made under rather poor con- 
ditions of feeding, management and disease control, it can be considered highly 
satisfactory (para 12. I -I 2.5). 
29.3 Draft Power.-Pakistani buffalo bulls have higher traction power than 
the bullocks (para 13.1). 
30. ECONOMICS OF MILK AND MEAT PRODUCTION 
30. I Pakistani buffaloes produce milk and meat more economically than the 
indigenous breeds of cattle (para 14.1-14.3). 
30.2 It would be seen from the above that the Pakistani buffaloes, considered 
on the basis of their performance in respect of milk, meat and draft, can be classi- 
fied as second to none in the world. 
- 31. TREND OF PRODUCTION 
- 31.1 Buffaloes are not only increasing at a faster rate than the cattle in 
Pakistan, but they are actually increasing at the expense of cattle. This trend 
is almost entirely determined by economic consideration (para 3.1-3.3). 
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32. CONTRIBUTION OF BUFFALOES V/S-A-V/S OTHER SPECIES IN 
LIVESTOCK 
32. I The annual value of products contributed by buffaloes in Pakistan is 2.4 
times the combined value of products contributed by cattle, sheep and goats 
on per head basis, indicating thereby that it is the most important species of live- 
stock in the country (para 6.2). 
33. SCOPE OF RESEARCH AND DEVELOPMENT 
33.1 It has been estimated that the annual loss due to late age at first calving 
and longer calving interval alone is of the tune of Rs. 9,000 million in Pakistan. 
In addition Pakistani buffaloes offer tremendous scope for increasing milk and 
meat production per animal unit. The problems of research and development 
have already been indicated (para 23.1-23.4). 
These when solved even partially, would at least double production of milk 
and meat within S-IO years’ time. 
34. CLIMATE 
34. I The Institute is proposed to be located at Qadirabad (Punjab). The 
climate of this tract is typical of tropical areas-summers are hot and winters 
are mild. The biggest Government Buffalo Farm in the world is located at 
Okara-IO miles from Qadirabad on the main road. The buYaloes are reported 
to thrive best in this tract. 
35. FACILITIES AVAILABLE AT QADIRABAD 
35.1 Area.-The Livestock Experiment Station, Qadirabad has a farm area of 
about 1,000 acres. 
35.2 Herd Strength .-The herd strength of buffaloes at Qadirabad Livestock 
Experiment Station is about 200 mature buffaloes. The total population of 
buffaloes is about 500. 
35.3 Irrigation Facilities .-The entire area of the Experiment Station is canal 
irrigated and fodder can be produced the year round. The main canal flows 
just in front of the Experiment Station and thus running water is available for the 
buffaloes to wallow throughout the year. 
35.4 Buildings.-A number of buildings for various classes of buffaloes, milking 
sheds, store rooms, laboratory, office, Generator room, etc. etc. already exist 
at the L. E. Station. In addition two bungalows for Officers and 34 residential 
quarters for the staff are also available. The present estimated cost of these 
buildings is about Rs. 20 million (details in Appendix Ill). 
35.5 Machinery, Equipment and Stores.-A list of machinery, equipment and 
stores available at the station is given in Appendix Ill. The present estimated 
cost of the total assets of the L.E.S., Qadirabad, is about 34.3 million rupees. 
35.6 Electricity.-The Experiment Station is electrified. In addition, a 
Generator has also been installed at the Station to serve as a stand-by in case of 
electric failure from the mains. 
35.7 Arti$?ciol Insemination Centre. -A well-equipped and staffed A.!. Centre 
is located at the Experiment Station. It has adequate facilities for the collection, 
processing, storage and supply of frozen semen to all parts of the prsvince. A 
liquid Nitrogen Plant has also been recently installed at this Centre. 
35.8 Accessibility.-The Experiment Station is located at the main Lahore- 
Multan Road. It is easily accessible by ordinary means of transportation both 
by road and railway. The three biggest cities of the Punjab, viz ; Lahore, 
Lyallpur and Multan (population 2.2, 0.8, 0.6 million respectively) can be reached 
in about two hours’ time by car. 
35.9 Educational Facilities .-The nearest cities from the Experiment Station are 
Okara (IO miles) and Sahiwal (I I miles) on the main Lahore-Multan Road. Edu- 
cational facilities at the College level are available in both these cities, while edu- 
cational facilities at the University level are available both at Lahore and Lyallpur. 
35.10 l-lousing Facilities.- Housing facilities for international staff can be pro- 
vided at Sahiwal, which can be reached in I5 minutes time by car. All the ameni- 
ties of life and recreational facilities in the form of Clubs, Cinemas, Parks, Stadium 
and Shopping Centres, etc., are available at Sahiwal. 
35.1 I Proximity to Internationally Reputed Agricultural Institution.-Agricultural 
University at Lyallpur (the second biggest city in the Punjab) is one of the best 
agricultural universities in Asia. It provides facilities for education and research 
at the highest level in almost all disciplines of both Plant and Animal Agriculture. 
It has been the seat of the oldest Agricultural College in Indo-Pakistan Sub- 
Continent. 
35.12 Proximity to big Cities and Cultural Centres.-As already stated the Ex- 
periment Station is located in the centre of the three principal cities of the 
Punjab (Lahore, Lyallpur and Multan). Lahore is the heart of Pakistan. It is 
the centre of academic excellence with the largest number of schools and colleges 
and the oldest University (University of the Punjab) in the country. The Shahi 
Mosque, Jehangir’s Tomb, Shahdara, Lahore Fort and Shalimar Garden are some 
of the finest specimens of architecture and attract visitors from all over the world. 
Lyallpur and Multan are big industrial cities. Multan is also well-known for the 
manufacture of handicrafts, for which there is world-wide demand. Gand hara 
and Mohenjo-Daro, the oldest civilizations of the world are not far from the 
Experiment Station. 
t 
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35.13 Proximity to Existing Complementary National Research Institules.- 
Complementary National Research Institutes located near the Experiment Sta- 
tion, Qadirabad are :--- 
(i) Veterinary Research Institute, Lahore. 
(ii) College of Animal Husbandry, Lahore. 
(iii) Agricultural University, Lyallpur. 
(iv) Agricultural Research Institute, Lyallpur. 
(v) Atomic Energy Agricultural Research Centre, Lyallpur. 
(vi) Pakistan Council of Scientific and Industrial Research Centre, Lahore 
(vii) Irrigation Research Institute, Lahore. 
(viii) Forest Research lnstit ute, Peshawar. 
36. TECHNICAL MANPOWER 
36. I A large number of well-trained and experienced scientists with post- 
graduate qualifications abroad in the fields of Livestock health and production 
are available in the country. Tt:dy can be seconded to the proposed international 
Buffalo Research Institute to start research work immediately in collaboration 
with international experts. 
37. LIVESTOCK DEVELQPMENT PROGRAMME 
37. I Government of Pakistan has recently accorded highest priority to live- 
stock development programme. Yhe Provincial Governments are preparing 
ambitious development programmes. The Punjab Government has already estab- 
lished a Livestock, Poultry and Dairy Development Board to accelerate the pace 
of livestock development. The major emphasis in the immediate future would 
be on the development of buffaloes in the Punjab. Establishment of I.B.R.I. in 
Pakistan (Punjab) to solve the complex problems of buffalo production and health 
would provide the greatest impetus to the development of buffaloes not only 
in Pakistan, but all countries of the world interested in Buffalo production. 
37.2 Even a cursory glance on the facts mentioned above would convince any 
one beyond any shadow of doubt that there is adequate justification for the loca- 
tion of the proposed lnternationa! Buffalo Research Institute in Pakistan (Livestock 
Experiment Station, Qadirabad). 
38. ORGANISATiONAL PATTERN OF I B RI 
38. I Pakistan would support an organisational pattern of the proposed 
institute with a minimum amount of red-tape, centralised planning and decentra- 
lised execution of research programme. Its Governing Board should have maxi- 
mum delegated financial and administrative powers. As the proposed inter- 
national institute would have responsibility to many countries of the world, 
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(v) Digestive efficiency of buffaloes vis-a-vis other species of livestock. 
(vi) Develop an intensive ecological study including the buffalo-vegeta- 
tion interaction as basis for developing progressively sustained herd 
management program. 
(vii) Cheap, q uic an more efficient methods of silage and hay making. k d 
(viii) Chaffing, g d g rin in and alkali treatment of coarse forage. 
(ix) Soil deficiencies-particularly trace elements. 
Housing 
” (i) Study of commonly used materials, their characteristics, availability, 
durability-cost, convenience. 
(ii) Possible more economical alternative materials. 
(iii) Assessment of heat transference properties of construction materials. 
(iv) Materials for litter. 
(v) Design of simple, inexpensive, but hygienic buildings. 
(vi) Control of heat transference through building materials, provision of 
shade, variations in construction, ventilation and evaporative cooling. 
Management 
(i) Control of litter and dung, cleaning, disposal and utilisation. 
(ii) Control of flies and mosquitoes. 
(iii) Requirements of water for drinking and washing during different 
months of the year. 
(iv) Effect of dehorning, trimming of hoofs, washing and shaving of hair 
on production. 
(v) Effect of castration at different ages on meat production. 
Environment 
(i) Climatic profiles of different buffalo production areas. 
(ii) Identification of stressing conditions in different areas. 
(iii) Effect of stress on metabolism, food consumption and susceptibility 
to disease. 
(iv) Degree of adaptability to climatic stress. 
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Production and Consumption Economics 
(i) Cost of milk and meat production. 
(ii) Reducing production costs. 
(iii) Evaluation of urban and rural milk and meat consumption patterns. 
(iv) Extent of market preference for buffalo milk/meat and their pro- 
ducts. 
(v) Economic evaluation of buffaloes vis-a-vis, other species of livestock. 
Buffalo Products 
(i) Study -composition of milk of different breeds/strains at various 
stages of lactation. 
(ii) Develop methods for clean milk production and preservation. 
(iii) Conduct studies on meat production quality, correlation of lean, 
bone and fat, edible offals, head and trotters, intestine and hide to 
total live-weight. 
(iv) Proper processing and profitable utilisation of milk, meat and 
slaughter-house by-products of buffaloes. 
(v) Objective assessment of draft po 
profitable utilisation. 
Marketing 
(i) Study price levels and seasonality 
vet-, its improvement and more 
n urban and rural areas. 
(ii) Grading of milk and meat and quality control. 
(iii) Develop efficient but inexpensive packs for marketing of milk and 
meat. 
(iv) Feasibility studies on producer controlled or co-operative selling 
organisations. 
Training 
(i) Develop training programmes at various levels with special bias to 
buffalo-production and health in collaboration with Agricultural 
University, Lyallpur. 
(ii) Arrange in-service training of staff employed in the institute. 
(iii) Organise post-graduate Refresher Courses for the staff of Livestock 
and Dairy Development Departments. 
(iv) Organise international symposia, conferences on various aspects of 
buffalo production and heatlh. 
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Extension 
(i) Develop Buffalo Improvement Programmes in selected areas, where 
findings of research could be applied as a package deal for most pro- 
fitable buffalo production. 
(ii) Prepare and supply technical and popular bulletins and pamphlets 
to disseminate useful findings of research to all countries of the world 
interested in buffalo production. 
The above list of items of research, training and extension is by no 
means complete. It merely indicates the magnitude of task involved and the 
need for the establishment of International Buffalo Research Institute to solve 
the complex problems of production and health limiting production in buffaloes 
and deriveoptimum benefit from this species of livestock which has tremendous 
potentialities for development, but has remained seriously neglected in the 
past. 
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APPENDIX I 
Age at first Calving of Selected Buffaloes at Livestock Experiment Station, 
Qadirabad-Punjab (Pakistan). 
SI. 
No. 
Name and Brand No. 
11 
I. Koonj 20/3.0 . . . 
2. Rehani 6/l .2 . . . 
3. Kheer 9/l .2 . . . 
4. Sohnehri 51/3.2 . . . 
5. Bogari I l/3.3 . . . 
6. K-4/2.3 . . . . . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
/ 
7. Phull 84/4.3 . . . . . . 
8. K-7814.3 . . . . . . . . . 
9. Bari 8614.9 . . . . . . 
IO. Phull 97/3.4 .., . . . 
I I. K-92/2.4 . . . . . . . . . 
12. Mundari 11213.4 . . . . . . 
13. Nikko l4/2.5 . . . . . . 
14. Thobi 26/3.5 . . . . . . 
15. Sehmal 16/3.5 . . . . . . 
16. Jhaghi I l/2.5 . . . . . . 
17. Sohni 42/3.5 . . . . . . 
18. Bojari 25/3.5 . . . . . . 
19. Bhall l9/2.6 . . . . . . - 
20. Ojagari 15/2.6 . . . . . . - 
21. Sandal 1412.5 . . . . . . 
Date of Date of 
birth calving 
_------_ 
Age at 
first 
calving 
(months) 
I O-7-60 23-7-63 36 
I O-2-62 7-7-65 41 
24-2-62 28-7-65 41 
20-9-62 26-9-65 42 
23-7-63 20-7-66 36 
26-6-63 9-9-66 38 
I7- 12-63 25-I-67 37 
21-l l-63 26-2-67 39 
I 8- I O-60 4-I 2-63 38 
29-7-64 9-l l-67 39 
17-6-64 5-12-67 42 
3-9-64 5- I -68 40 
30-6-65 12-8-68 37 
I O-8-65 27-9-68 38 
15-7-65 30-9-68 39 
3-6-65 i4- 1 O-68 40 
28-9-65 30-8-68 37 
6-8-65 14-I-69 41 
25-4-66 6- I O-69 41 
15-4-66 I 3- I O-69 42 
26-6-67 13-9-70 39 
. 
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APPENDIX I-co&. 
Age at First Calving of Selected Buffaloes at Livestock Experiment Station, 
Qadirobad-Punjab (Pakistan). 
.___--.__---.~- -~~..-..---__ ..~~ --~-...- .-- ------.- .~ ..----- --.~- 
Sl. 
No. 
Name and Brand No. Date of Date of 
birth calving 
Age at 
first 
calving 
(months) 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
_ 
Bajan I O/2.7 
Saahri 3313.7 
Nant i 6512.7 
J haj h i 76/4.7 
l-leer 41/3.7 
Bhabhi 4414.7 
Billi 9/l .2 
Chunghi 5/l .8 
Nihale I l/l .8 
Dani 7/l .8 
Toti I7/2.8 
Kundari 25/3.8 
Chunghi 3513.8 
K-24/3.8 . . . 
Makki 4512.8 
Jowali 30/3.8 
Se hal 4413.8 
Dehlan 4313.8 
Dhani 3913.8 
Bud he 912.9 
Mastani I9/3.9 
. . . 
. . . 
. . . 
. . . 
. . . 
I.. 
. . . 
. . . 
. . . 
. . . 
.** 
. . . 
e.. 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
.** 
. . . 
a.. 
. . . 
. . . 
. . . 
. . . 
. . . 
*., 
. . . 
. . . 
17-5-67 l-IO-70 
19-9-67 18-l l-70 
12-l l-67 I -3-7 I 
I 4- 12-67 7-4-7 I 
30-9-67 8-I-71 
4-I 2-67 21-5-71 
7-3-68 I 6-7-7 I 
30- I -68 I 2-7-7 I 
17-3-68 4-8-7 I 
17-2-68 9-8-7 I 
2 I -6-68 7-10-71 
5-8-68 17-l l-71 
I-9-68 7-l I-71 
2-8-68 12-t l-71 
I o- I O-68 2- I-72 
17-8-68 IO-I-72 
30-9-68 I-2-72 
28-9-68 4-2-72 
17-9-68 18-3-72 
7-6-69 4- I O-72 
26-7-69 25- I O-72 
40 
38 
40 
40 
42 
42 
40 
42 
41 
42 
40 
39 
38 
39 
38 
41 
40 
40 
42 
40 
39 
APPENDIX Lconcld. ._____.__ 
Age at First Calving of Selected Buffaloes at Livestock Experiment Station, 
Qadirabad-Punjab (Pakistan). 
----___ 
SI. Name and Brand No. Date of 
birth 
2 I -7-69 
19-9-69 
22-I I-69 
4-3-70 
7- I O-69 
27-7-70 
23-6-70 
23-8-70 
16-7-70 
29-5-70 
2-l l-70 
Date of 
Age at 
first 
No. 
.~ 
43. Mohni 17j3.9 
44. Mundari 3413.9 
45. Nooran 5014.9 
46. Bari 9/I .O 
47. Sohli 40/4.9 
48. Heer 27/3.7 
49. Najma 19/2.0 
50. Kareli 34/3.0 
51. Makki 23/3.0 
52. Toti 15/2.0 
53. Noori 57/3.0 
-. ~. .~ 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
..I 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
calving calving 
(months) 
__.... ~-_ _ --_ 
I l-l-73 42 
24-2-73 41 
3-3-73 39 
27-6-73 40 
20-3-73 41 
27-8-73 37 
23 -8-73 38 
I3- I o-73 38 
16-l l-73 40 
9- 12-73 42 
I7- 12-73 37 
Average age at first calving : 39.6 months. 
- 
-. 
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APPENDIX II 
Annual Loss in Monetary Units due to late first calving and longer calving interval 
in 6uffaloes in Pakistan (21) 
I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
IO. 
I I. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
The total No. of milking buffaloes in West Pakistan 
is . . . . . . . . . . . . . . . 
Average life span is . . . . . . . . . . . . 
Average age at first calving is . . . . . . . . . 
Average productive life is (108-48) . . . ,.. 
Average No. of buffaloes which have first calf each 
year is 
(6,345,OOO) --- _-.-.. 
5 
. . . . . . . . . ,.. 
The ideal age at first calving in buffaloes is . . . 
Average age at first calving is . . . . . . . . . 
Loss for each freshening animal (48/28) . . . 
Average dry period should be . . . . . . . . . 
Loss in actual production (20-3) . . . . . . 
The ideal calving interval is . . . . . . . . . 
Average calving interval is . . . . . . . . . 
Loss in each calving interval (18-13) . . . .., 
Average lactation period is . . . . . . . . . 
(20) Loss of lactations due to one late calving is - -1o- 
Total loss due to late calving (I ,269,OOO x 2) . ,. 
Loss in one calving interval is (5) 
IO *** ‘*- 
Total loss due to longer calving interval is 
(6,345,OOO x 5) _- _---.. 
IO 
. . . . . . . . . . . . 
Total number of lactation, lost due to late age at 
first calving and longer calving interval is 
(2,538,OOO -/- 3,I72,500) . . . . . . 
Loss of calving each year per buffalo due to late 
20 calving is -T5 . . . . . . . . . . . . 
6,345,OOO 
108 months 
48 months 
60 months 
I ,269,OOO 
28 months 
48 months 
20 months 
3 months 
I7 months 
I3 months 
I8 months 
5 months 
IO months 
2 lactations 
2,538,OOO 
l/2 lactation 
3,172,500 lactations 
5,710,500 lactations 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
Total No. of calves lost each year due to late 
(I ,269,OOO x 20) 
calving -. --- ~-~-- I3 . . . . . . . . . 
Loss of calves each year due to longer calving 
interval is . . . . . . . . . . . . . . . 
Total No. of calves lost each year due to longer 
(6,345,OOO x 5) 
calving interval -m----r-- . . . .., 
Total No. of calves lost (1,952,307 + 2,440,385) . . . 4,392,692 
Extra forage required due to late age at first 
(I ,269,OOO x calving _~ .-iz _. 20) . . . . . . .I. 
Extra forage required due to longer calving 
interval (6,345,OOO x $) I2 . . . . . . . . . 
Total extra forage required (2, I I5,000+2,643,750) 
Amount of forage consumed in one year excluding 
40% free grazing on road side etc. . . . . . . 
Total amount of forage required is (4,758,750x140) 
Average annual milk production of buffaloes is . . . 
Total No. of lactations lost is . . . .,. . . . 
Total loss of milk (5,710,500 x 4,500) . . . 
Value of milk lost at Rs. 25/- per standard 
maund of80 Ibs. . . . . . . . . . 
Total value of calves lost at Rs. 30/- each 
Cost of extra forage at Rs. l/25 per md. 
(666,225,OOO x 5) -- 
4 . . . . . . . . . 
Grand Total loss due to : 
I. Loss of milk . . . . . . 
2. Cost of extra maintenance 
3. Cost of calves lost . . . 
Total . . . 
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I ,952,307 
5 
I3 
2440,385 
2, I i5,ooo 
2,643,750 
4,758,750 
140 maunds 
666,225,OOO maunds 
4,500 Ibs. 
5,710,500 
. . . 25,697,250,000 
Rs. 8,030,390,625 
Rs. I3 I ,780,760 
Rs. 832,78 I ,250 
Rs. 8,030,390,625 
Rs. 832,78 I ,250 
Rs. I 3 I ,780,760 
Rs. 8,994,952,0 I 0 
. 
- 
- 
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Total Assets at Livestock Experiment Station, Qodirabad-Punjab (Pakistan) 
Section 
A. Non-consumable articles : 
Present Estimated cost 
in Rupees 
Office . . . 
Stores . . . 
Agriculture . . . 
Hospital . . . 
Workshop . . . 
Dairy . . . 
Sheep Section . . . 
6. Consumable articles : 
OfTice . . . 
Stores . . . 
Hospital . . . 
Laboratory . . . 
C. Agriculture : 
Standing crops 
Stores 
. . . 
. . . 
D. Livestock (Buffaloes) : 
Dairy .., 
Sheep . . . 
. . . . . . 
. . . . . . 
. . . . . . 
. . . . . . 
. . . . . . 
1.. . . . 
. . . . . . 
Sub-total 
. . . . . . 
. . . . . . 
. . . . . . 
. . . I.. 
Sub-total 
1.. . . . 
. . . . . . 
Sub-total 
. . . . . . 
. . . . . . 
Sub-total 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
.,. 
. . . 
. . . 
I . . 
. . . 
,.. 
. . . 
. . . 
..e 
. . . 
7,978 
136,840 
so,3 IO 
I ,258 
36,680 
29,702 
448 
-. _. __-- 
263,216 
3,178 
18,252 
3,4l I 
850 
-____ 
25,691 
2,3 I 1,682 
204,992 
2,5 16,474 
569,500 
38,800 
608,300 
_ ..___ __ .~_--. .--. 1__1_-- --__- .-._ --.-.- - --..- _. _. _._ 
. 
* 
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Total Assets at Livesiock Experiment Station, Qadirabad -Puhjab (Pakistan) 
Section 
E. Marketing : 
Office . . . 
Hospital . . . 
Workshop . . . 
Laboratory . . . 
Sheep . . . 
. . . . . . 
. . . . . . 
. . . . . . 
. . . . . . 
. . . . . . 
Sub-total 
F. Land : 
Land 1,048 Acres 10,000 per acre . . . 
Sub-total 
G. Buildings : . . . 
Sub-totai 
Grand total 
. . . 
. . . 
. . . 
. . . 
. . . 
* . . 
. . . 
. . . 
. . . 
..* 
. . . 
Present Estimated cost 
in Rupees 
IOO.740 
2m 
293,792 
17,904 
8,850 
423,286 
IO,480,000 
I0,480,ooo 
20,000,000 
.--_-- . 
20,oQo,000 
34,3l7,I67 
_ 
l 
, 
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Details of Buildings at Livestock Experiment Station, Qadirabad-Punjab (Pakistan) 
SI. No. 
.- 
A. Non-residential : 
Name of Building 
.--~_-.. . .-. 
I. Sheep Baras . . . . . . . . . 
2. Breeding pen with Sheep Dip . . . 
3. Paddocks . . . . . . . . . 
4. Calf Pen . . . . . . . . . 
5. Bull House . . . . . . . . . 
6. Milking Sheds . . . . . . 
7. Milk Record and Ration Room . . . 
8. Room for exercise track . . . 
9. Generator store and cart wood yards 
IO. Agriculture store and offlce . . . 
I I. Laboratory room . . . . . . 
12. Workshop with Pillar supported roof 
13. Shed for Vehicle . . . . . . 
14. Isolation Ward with compound wall 
15. Generator room . . . . . . 
16. Ofice building . . . . . . 
17. Water trough . . . . . . 
B. Residential : 
I. D Type Bungalow . . . . . . 
2. Type I quarter (rooms 2) . . . 
3. Type II quarter (rooms 2) . . . 
4. Type Ill quarter (rooms 3) . . . 
5. Type D quarter (single room) . . . 
6. Old Bungalow . . . . . . 
. . . 
. . . 
. . . 
. . . 
I.. 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
*.. 
. . . 
.*. 
0.. 
. . . 
. . . 
-1. 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
..* 
. . . 
. . . 
. . . 
. . . 
. . . 
1.. 
*.. 
*.. 
..* 
..a 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
Nos. 
. . . 
. . . 
. . . 
,.. 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
.*. 
. . . 
**. 
.*. 
. . . 
. . . 
. . . 
1.. 
. . . 
. . . 
I.. 
. . . 
. . . 
4 
I 
IO 
I 
6 
2 
I set 
I 
I unit 
I unit 
I 
I Block 
I 
I 
I 
I unit 
2 
2 
2 
6 
I 
24 
I 
11 
- 
- 
- 
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